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Our invention relates to a pneumatic gun, and 
more particularly to a pneumatic gun having 
novel air-releasing valve mechanism, and the ob 
jects of our invention are: 

First, to provide a pneumatic gun of this class 
having an air release valve, which is opened by 
air under pressure, which passes from the pres 
Sure chamber into the barrel of the gun; 
Second, to provide a, pneumatic gun of this 

class having a novel toggle-operated seair engag 
ing a pressure-operated valve, whereby exhaus 
tion of pressure by said valve into the barrel of 
the gun permits. Springs in connection with Said 
toggle-operated sear to return said valve to closed position automatically; 
Third, to provide a pneumatic gun of this 

class having novel valve means which exposes the 
entire periphery of the rear end of the gun barrel 
to air pressure, whereby very rapid release of air 
from the air chamber to the breech of the barrel is accomplished; 

Fourth, to provide a pneumatic gun of this 
class which does not require any cocking of 
valve-releasing plungers during the operation 
thereof; 

Fifth, to provide a pneumatic gun of this class 
which is readily adapted to operate with very high preSSures; 

Sixth, to provide a pneumatic. gun of this class 
having Valve means which is adapted to operate. 
at very high pressures, due to the thrust differ 
ential on the valve by air pressure, which tends to 
open the valve with a certain amount of force 
proportional to the pressure of air in the air 
chamber; 

Seventil, to provide a pneumatic gun of this 
class which is readily adapted for use in propelling 
projectiles by means of dry ice expansion, or by 
any other suitable high-pressure gas; 

Eighth, to provide a pneumatic gun of this class 
in which the trigger pull may be very light and 
smooth, and in which moving mechanism during 
the shooting thereof is predominantly axial of the 
barrel, whereby extreme accuracy is promoted; 

Ninth, to provide a pneumatic gun of this class 
having a waive means which exposes the entire 
periphery of the breech end of the barrel to air 
pressure, causing uniform propelling action on 
the projectile in the barrel, which greatly pro notes accuracy; 
Tenth, to provide a pneumatic gun of this class 

having valve means which subjects the projectile 
in the barrel to the optirinum, preSSure very 
quickly, whereby the maximum velocity of the 
projectile proportional to the air pressure and 

5 

O 

30 

35 

40 

45 

50 

55 

2 
volumetric displacement of the chamber is at 
tained; and 

Eleventh, to provide a pneumatic gun of this 
class which is very simple and economical of 
construction, efficient in operation, and which 
will not readily deteriorate or get out of order. 
With these and other objects in View, as Will 

appear hereinafter, our invention consists of 
certain novel features of construction, combina 
tion and arrangement of parts and portions, as 
Will be hereinafter described in detail and par 
ticularly set forth in the appended claims, ref 
erence being had to the accompanying drawings 
and to the characters of reference thereon, form 
ing a part of this application, in which: 

Fig. 1 is a fragmentary side elevational view of 
our pneumatic gun, showing portions broken 
away and in section on a substantially vertical 
plane through the axis of the gun; Fig. 2 is a 
fragmentary sectional view, taken from the line 
2-2 of Fig. 1; Fig. 3 is a fragmentary sectional 
view, taken from the line 3-3 of Fig. 1: Fig. 4 
is a transverse sectional view, taken from the 
line 4-4 of Fig. 3; Fig. 5 is a fragmentary Sec 
tional view on the same plane as the structure 
shown in section in Fig. 1 of the drawings, illus 
trating the valve of the pneumatic gun in Open 
position, and the toggle sear mechanism pivoted 
backwardly; and Fig. 6 is a fragmentary Sectional 
view of a modified form of the mechanism show 
ing a gas chamber adapted to supply carbon di 
oxide gas or the like to the valve of the gun. 
Similar characters of reference refer to similar 

parts and portions throughout the several views Of the drawings. 
The barrel. , valve casing 2, valve member 3, 

cushion 4, sealing rings 5, 6, and 8, bullet-seat 
ing bolt 9, bolt handle 0, sear , toggle 2, pins 
3 and 4, toggle stop 5, toggle SpringS 5 and 

í 1, trigger í 3, trigger spring !9, adjusting screw 
20, trigger guard 2E, stock 23, pump plunger 23, 
check valve 2, Spring 25, and the plug 26, con 
stitute the principal parts and portions of Our pneumatic gun. 
The barre of our pneumatic gun is provided 

With a bore d, which may be rifled or may be 
adapted to shoot shot, or other projectiles aS de 
sired. The barrel is provided with a pump 
cylinder b connected therewith, in Which a con 
ventional pump plunger 23 is reciprocally mount 
ed, which communicates through an orifice C 
With the check waive 24, held by the Spring 25, 
which is abutted to the plug. 26. Communicat 
ing with the check valve 24 is an air passage d, 
which extends rearwardly to the vent portion fe 
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of the bore ?a, substantially flush with the rear 
end h thereof. When the bolt handle iO is 
forced forwardly to the position as shown in Fig. 
1 of the drawings, it is rotated in a clockwise 
direction until the pin 9t) is locked on the shoul 
der 2f, as shown in Fig. 3 of the drawings, firmly 
Supporting the bullet-seating bolt 9 in the posi 
tion shown in Fig. 1, wherein the punch portion 
9a only projects intermediate the rear end th 
of the barrel f, and the forwardly extending end 
2b of the hollow cylindrical portion within the 
valve casing 2. The O-ring 8 seals the periphery 
of the bullet-seating bolt 9 within the valve cas 
ing 2, while the sealing rings 6 and 7 seal the 
rearward portion of the valve member 3 against 
OSS of compressed air therein. 
When the trigger 8 is pulled, it is resisted by 

compression of the spring 9, and pivots on the 
pin 4, causing the arm 8a to engage the toggie 
2, forcing the pin 3 in connection thereWith 
over-center relative to the pin 4 and the end 

a of the sear it, which permits compressed air 
Within the valve member 3 to force the Walve 
member 3 backwardly against the cushion 4 until 
the forward edge 3c of the portion 3b Substan 
tially coincides with the front end 25 of the hol 
low cylindrical portion of the valve Casing 2, 
hereinbefore described. Compressed air then 
rushes into the rear end h of the bore Act of the 
barrel , around the entire periphery thereof, 
which propels the bullet longitudinally of the 
borea. 
As soon as the air is exhausted from the valve 

member 3, springs 6 and 7 force the toggle 2 
and sear upwardly into the position as shown 
in Fig. 1 of the drawings, carrying the valve 
member 3 to the solid line position as shown in 
Fig. 1, wherein it is again ready to be charged 
with compressed air, it being noted that the 
over-center pin 3 locks the valve inenber 3 in 
this position until released by the trigger 3. 
The diametrical differential between the re 

duced diameter barrel portions f and g provides 
for a cross-sectional area differential between the 
forward and rearward ends of the valve member 
3 at its interior, tending to force the member 3 
backwardly toward the cushion 4 when com 
pressed air is introduced through the opening e. 
of the passage d. 

It will be noted that when the valve member 
3 moves backwardly, carrying the seat and 
toggle 2 into the position as shown in Fig. 5 of 
the drawings, the toggle 2 engages the cushion 
5d., of the toggle stop 5, effectively preventing 

displacement of the end a of the sear it from 
the annular groove 3d in which it is continuously engaged. 
In the modification as shown in Fig. 6 of the 

dra'ings, the bore 27 corresponds to the bore 
fb, but is used for containing a charge of Dry 
Ice. At the outlet of this bore 2 is a metering 
orifice member 28, having a fine orifice 28d. 
therein which communicates with a paSSage 3i, 
corresponding to the passage di hereinbefore 
described. In operation, Dry ice maintains the 
continuous pressure of Substantially eight or nine 
hundred pounds per square inch in the bore 27, 
and passes through the metering orifice 280 into 
the interior of the wave member 3. Each time 
the trigger 8 is pulled and the valve member 3 
moves backwardly, as hereinbefore described, the 
springs 6 and return the valve member 3 
to its forward position as shown in Fig. 1, as Soon 
as the pressure decreases sufficiently. The Slow 
metering of carbon dioxide gas from the Dry Ice 
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through the opening 28a prevents the gas from 
building up Sufficient pressure within the valve 
member 3 to resist the action of the springs 6 
and in moving the valve member 3 forwardly 
until the over-center pin 3 is in proper position. 

It Will be noted that the time required for the 
placement of a bullet in the bore d, as herein 
before described, is Sufficient for the passage of 
a proper amount of gas through the orifice 28a. 
to build up an optimum pressure within the valve 
member 3. 
Though we have shown and described a par 

ticular construction, combination and arrange 
ment of parts and portions, and a certain modi 

* fication, we do not wish to be limited to this par 
ticular construction, combination and arrange 
ment, but desire to include in the scope of our 
invention the construction, combination and ar 
raingement Substantially as Set forth in the ap 
pended claims. 

Having thus described our invention, what we 
claim as new and desire to secure by Letters 
Patent is: 

1. In a pneumatic guin, a barrel having a bore 
therein, a source of compressed air, a valve mem 
ber slidable on said barrel, the entire cross-sec 
ticinal area of said bore exposed to said valve 
member, and means creating a pressure area dif 
ferential directly on said valve tending to Open 
the Same for exposing the entire open rear end 
of said bore to said source of compressed air, 
about the entire croSS-Sectional area of Said bore, 
a Spring for returning, said Valve to closed posi 
tion when the pressure Within Said Source of 
compressed air is lowered, said spring action for 
returning said valve to closed position being 
automatic. 

2. In a pneumatic gun, a barrel having a bore 
therein, a source of compressed air, a valve mem 
ber Slidable on Said barrel, the entire croSS-Sec 
tional area of said bore exposed to Said valve 
member, and means creating a pressure area dif 
ferential directly on said valve tending to open the 
same for exposing the entire open rear end of Said 
bore to said Source of compressed air, about the 
entire cross-sectional area of Said bore, a Spring 
for returning said valve to closed position when 
the pressure within said source of compressed air 
is lowered, said spring action for returning Said 
valve to closed position being automatic, a Sea." 
directly engaging said valve member for releas 
ing the same and permitting Said croSS-Sectional 
area, pressure differential to move said Wave to open position. 

3. In a pneumatic gun, a barrel having a bore 
therein, a source of compressed air, a Valve mem 
ber slidable on Said barrel, the entire CrOSS-Sec 
tional area of said bore exposed to said valve 
member, and means creating a pressure area dif 
ferential directly on said valve tending to open 
the same for exposing the entire open rear end 
of said bore to said source of compressed air, 
about the entire cross-sectional area of Said bore, 
a spring for returning said valve to closed posi 
tion when the pressure within said source of con 
pressed air is lowered, said spring action for re 
turning said valve to closed position being auto 
matic, a sear directly engaging Said valve mem 
ber for releasing the same and permitting Said 
cross-sectional area, pressure differential to move 
said valve to open position, toggle means on Said 
sear for holding said valve member closed. 

4. In a pneumatic gun, a barrel having a bore 
therein open at both ends, a valve slidably 
mounted on one end of Said barrel and having 
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cross-sectional area, pressure differential means, 
a source of compressed air communicating direct 
ly with said valve thereby to provide communi 
cation between said source of compressed air and 
said barrel by way of a direct passage, tending 
to open said valve and expose the entire croSS 
sectional area of one open end of said barrel to 
said source of compressed air, a spring for auto 
matically closing said valve and shutting off com 
munication with said source of compressed air 
and the one open end of said bore when pressure 
of Said compressed air is reduced to a predeter 
mined value. 5. In a pneumatic gun, a barrel, a hollow cylin 
drical valve member slidable externally of said 
barrel and larger in internal diameter than the 
external diameter of said barrel, a diametrical 
Step portion in said barrel intermediate opposite 
ends of said valve member, means for sealing op 
posite ends of Said valve member engaging said 
barrel, Said barrel open near one end of said 
Valve member, a valve casing Surrounding said 
valve member and having an internally extending 
hollow cylindrical portion provided with a bore 
spaced from the open end of said barrel, said 
Valve member having a sleeve portion adapted to 
Overlap the Space between the end of Said barre 
and Said hollow cylindrical portion, a source of 
compressed air, having a passage extending 
through said barrel externally of said bore and 
communicating with the interior of said valve 
member. 6. In a pneumatic gun, a barrel, a hollow cylin 
drical valve member slidable externally of said 
barrel and larger in internal diameter than the 
external diameter of said barrel, a diametrical 
Step portion in said barrel intermediate opposite 
ends of said valve member, means for sealing 
Opposite ends of said valve member engaging said 
barrel, said barrel open near one end of said 
valve member, a valve casing surrounding said 
valve member and having an internally extending 
hollow cylindrical portion provided with a bore 
Spaced from the open end of said barrel, said valve 
member, having a sleeve portion adapted to over 
lap the space between the end of said barrel and 
said hollow cylindrical portion, a source of com 
pressed air, having a passage extending through 
said barrel-externally of said bore and communi 
cating with the interior of said valve member, a 
Sear tending to hold said valve member in posi 
tion, whereby said overlapping portion covers the 
Space between said barrel and said hollow cylin 
drical portion. 

7. In a pneumatic gun, a barrel, a hollow cylin 
drical valve inenber slidable externally of said 
barrel and largei in internal diameter than the 
external diameter of said barrel, a diametrical 
Step portion in said barrel intermediate opposite 
ends of Said valve member, means for sealing 
Opposite ends of Said valve member engaging said 
barrel, said barrel open near one end of said 
valve member, a valve casing surrounding said 
valve member and having an internally extend 
ing hollow cylindrical portion provided with a 
bore Spaced from the open end of said barrel, said 
valve member having a sleeve portion adapted 
to overlap the space between the end of said bar 
rel and said hollow cylindrical portion, a source 
of Compressed air, having a passage extending 
through Said barrel externally of said bore and 
Communicating With the interior of said valve 
member, a sear tending to hold said valve mem 
ber in position, whereby said overlapping portion 
covers, the space between said barrel and said 
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8 
hollow cylindrical portion, a spring tending to 
hold said sear in position for engagement with 
Said valve member. 

8. In a pneumatic gun, a barrel, a hollow cylin 
drical valve member slidable externally of said 
barrel and larger in internal diameter than the 
external diameter of said barrel, a diametrical 
step portion in said barrel intermediate opposite 
ends of Said valve member, means for Sealing op 
posite ends of said valve member engaging said 
barrel, said barrel open near one end of Said valve 
member, a valve casing surrounding said valve 
member and having an internally extending hol 
low cylindrical portion provided with a bore 
Spaced from the open end of said barrel, said 
Valve member having a sleeve portion adapted 
to Overlap the Space between the end of Said 
barrel and said hollow cylindrical portion, a 
Source of compressed air, having a passage ex 
tending through said barrel externally of Said 
bore and Communicating with the interior of said 
valve member, a sear tending to hold said valve 
member in position, whereby said overlapping 
portion covers the space between said barrel and 
Said hollow cylindrical portion, a spring tendilig 
to hold Said Sear in position for engagement with 
Said valve member, a bullet-seating bolt in said 
hollow cylindrical portion rearwardly of the open 
end of said bore, adapted to insert bullets into 
Said bore. - . . . . 

9. In a pneumatic gun, a barrel, a hollow cylin 
drical valve member slidable externally of said 
barrel and larger in internal diameter than the 
external diameter of said, barrel, a diametrical step portion in said barrel intermediate opposite 
ends of said valve member, means for sealing 
Opposite ends of said valve member engaging said 
barrel, said barrel open near one end of said 
valve member, a valve casing surrounding said 
valve member and having an internally extend 
ing hollow cylindrical portion provided with a 
bore Spaced from the open end of said barrel, said 
valve member having a sleeve portion adapted 
to overlap the Space between the end of said bar 
rel and said hollow cylindrical portion, a source 
of compressed air, having a passage extending 
through Said barrel externally of said bore and 
communicating with the interior of said valve 
member, a Sear tending to hold said valve member in position, whereby said overlapping portion 
covers the Space between said barrel and said 
hollow cylindrical portion, a spring tending to 
hold Said Sea' in position for engagement with 
Said valve member, a bullet-seating bolt in said 
hollow cylindrical portion rearwardly of the open 
end of Said bore, adapted to insert, bullets into 
Said bore, Said sear having a toggle member, in 
connection therewith and a trigger adapted to 
break said toggle for permitting said valve mem 
ber to move under differential air pressure for 
exposing the entire open end of said bore for re 
leasing compressed air internally, of said valve 
member into said bore and projecting a bullet 
therethrough. . . . . . " : , . 

10. In a pneumatic gun: a barrel having a 
bore therein; a source of compressed air; cham 
ber means for storing said compressed air; valve 
means associated with said chamber means, said valve means being positioned radially adjacent 
to an inner end of said barrel; means creating 
a pressure area directly on said valve lineans 
tending to open samme for exposing an open rear 
end of said bore to compressed air stored in said 
chamber means; passage means for conducting 
said compressed air from said chamber, means 
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past said valve means to said open rear end of 
Said bore; Spaced Sealing means positioned inter 
mediate Said valve means and Said passage means 
axially on both sides of said passage means; in 
dependent means mechanically engaging Said 
Valve means for maintaining said valve means 
in a closed position; and means to release Said independent means. 

11. In a pneumatic gun: a barrel having a bore 
therein; a source of compressed air; a valve 
member positioned for slidable movement along 
a line parallel to the axis of Said barrel and 
radially adjacent an inner end of said barrel; 
chamber means for storing said compressed air; 
means carried by said valve means and adapted 
to be acted upon by pressure of said compressed 
air in said chamber to open said valve; passage 
means for conducting said compressed air from 
Said chamber means upon Opening of Said valve 
means; spaced sealing means positioned inter 
mediate Said valve means and Said paSSage means 
axially On both sides of Said passage sneans; 
independent means mechanically engaging Said 
valve means for maintaining Said valve means 
in a closed position; and means to release said independent means. 

12. In a pneumatic gun: a barrel having a bore 
therein; a source of compressed air; a valve mem 
be positioned for Slidable movement along a line 
parallel to the axis of Said barrel and radially 
adjacent an inner end of said barrel; chamber 
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10 
means for storing said compressed air; means 
carried by said valve means and adapted to be 
acted upon by pressure of said compressed air 
in Said chamber to open said valve; passage 
means for conducting said compressed air from 
Said chamber means upon opening of said waive 
means; Spaced sealing means comprising resilient 
rings, circular in cross Section, positioned inter 
mediate Said valve means and said passage means 
axially on both sides of said passage means; in 
dependent means mechanically engaging said 
Walve means for maintaining Said valve means 
in a closed position; and means to release said independent means. 

WLBUR, G. SHERMAN. 
CHARLES E. COLLING, 
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